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structure 20 and an n-side electrode 1 1 arranged on the '^i^JL.^ 
surface on the opposite side to one main surface of the 7 a 
substrate 10. 
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l 

»±, 

fe®£t£tf±ftE»$*ift:pS^* FJ1£ % 

*>»tw>5r/i> f^ * ^x^^-j^^im^*** 

«F>**^tf-F*^K:«M3n*:, nSC*>3£* 
-If. 

[HOT 2] lt*Sl fce^co^Wtu^ifw:^ 
JJBpfflWtttRCXnOWfttt. Cf/Au t Xfc*T i / 

p t /k u © 5 »m*>— ^r-c* * c £ *raa<h r 

r. 

BnSl n PrAD, 
p£] nPt*D, 

±&«tt«i**MXWf»f<0 I n Ga A s P*6ft9 % 
JJBpiWKftRCKafflnWitt. Cr/Au, Xf±Ti/ 

Pt/Au©5% ©t*T*i3k— ^rc* o . 
nr it 1 1 a -r z$m& u-+ m 



» ^¥9-7 4 24 6 

2 

fcp£***FALbicEK;*nfc, ±SBh 
«&ntf*** F)B±tCCT£nfcnS=i>**hjB£. 

30 ±XtmXW#mX.\3amoi nGa As P*>*fc*. 
-fcEp«*tt&tfn4Wl«a fc Cr/Au.XttTi/ 

iSn^^fflg^ttnSInGaAsTifeO, 

^H©ttWJnSInPr*5. 
-LE***pSI***». ^P2^ 7 MWHtt* 
40 pilnPnO, 

J*«tt»fcWWX«8WCD I n Ga A s P*6fc* t 
±aBp«**&tfn«WfifcL Cr/Au, XfctT i / 
P t/Au(^5^0l^*>- 55rc*5 % 

[«»<3r>^«ft«M] 
[0 00 1] 

50 WU, ««C. 3>*^Htt*Wft^-i»«>* 
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C3> 

3 

[0002] 

mwv&Qs Hfc*^ litpffite, 3BI**cj; 

0BJ£Uft*iaA (C r ) _Bc^ (Au) 4^ r7^C"C 

tti -2 /imr^ti&w i x i c m" r*>* p 

SIWT, P-±8rT) I nGa A s n>ir ^ hJH, 4 
i«^««#2 x l 0" cm"' W4p - I n 1 ID 
5a. 5b«:Jtt$(i-> InPlil^7^ 

Ep- I nP*t^4i^b^m**L 8 
MfliT?*3» 8fcWS*J0. 2 iimcDr>F-^(Dl n 
GaAsPffittJ* 9tt»&MftL. 8amT?:=RttiW 

InP*?9FJ|, lOlin-lnPli, LIU 

L^&SCr/Au^fcJrgilifcSivct^ -E-fiOteCD 

wmtmt i/t»«*sa«i*<r < i t> l mtjbni 

V1L*Z> <Ti) Jf£S£ <Pt) WO^ffifcAu^ 
tr**fr oTJ&ft CfcT i /P t /A u«*9ftT&*i 
*. ±SBp-*** F»7, *£1£S8. n-*^ 

t 0 0 0 3 3 ^<c«fi^fc^*r»9rr*. **\ n 
- I aP**U 0*«*O, tt&ftl 0_hfcjR^n- I 
nP^y^Kifl. /VF-^OInGaAsPSffil 30 
8. p- 1 ttP^7? FJ»7%MOCVD(B»ctal organ 
1c ehenlcal vapor deposition) ffi«fcSflr*T*n"fifi£g 

[0004]|fc»t. p- I nP^7 K»7JitCXK 

ski 0 5c*r^«4*-rxtf^>^m^ 

*)K^MOCVDW»:*9l8»afcftaf^&. 
1 0 o 0 5 ] a«c k JJBMIWteN&bfca. «t^n 
**«5b±, Rtfp- I nP3>77 F17i(c*+» 
*3B4. 3>**r»L9&JBjfcU 
8±fCCrJf*3t!»ty. «ltCr«J:CCAuy »*«fft» 

IE. n«*«l l#ft£fr*±?«cflKfc*&r^ so 



*m¥9 -7424B 

4 

±T*. i -**^a^i7Jg5 a. 5b. ft 

ifens. cornea* ^ru. — 

[0 00 7 3 tct. €^<0¥^L--1flC*iV>TU, 
P-InOaAsa>if^hii 9tt. I*Cr/Au 

CG>n>** r JBL 9*K#rfc, p 

- 1 nP^t77l4*2)p- I AP*&*£JB©J;» 

pffiB&l p-UP4 

flra«L i^n-in pw&i o owm*. 
toooe}-«*m^t, wm<D&mvmhi,xc r 

«It>*lf£ % C©Cr<^TO**U*>4. 5eVt, 
P-ln P«>tir*BBft!&S5 . 9 e VT*&flr>T?^<02fca* 
L. 4 eVr*£©fc:#u n - I n POffc*WlfcP 
4. LeV-C*^O-e^cc«U0. 4eVr*«fc«) k 
P- I nPJiiWfcif&^S^fll&O^:^* rfcf* 

jacXBt**- 3 sr *«fl»3g£icfc* c t ran**** 

[00093 *C*C. p-lnPtt ^^Ji40±CCp 
-InGaAs^^Hig^thft p-1 
nGaAsU.p-lxiP«:it-^W«K f MiLtflxi 0 

[00 1 03 b3&»LJQc*s^. I nGaA$UifcSl 

**< % B»f^^3. 55£p~#5* Fif7*awrr 
5InP<0Hi>T*3. CCE>fc«6in 
G&AsJB&£t£flK£-?tt&<h> StilaWl fi 

m 8 ~C£fe££ U/t U—tf ^tcp— 5WH p - I nGaAsWl 
96C«jR3nrL*^ if^V^ibrtC^ 

[00113 tOi^^TOH*«V*tCttp- I nGa 

JlOCC, p-InP*t7^14©««:+^:W<r 
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[0 0 X 2) HSK^ttMBSr I nGaAs P. p-* 

f£&W8rt>£p- I nGaAs =J>*i>bJf 1 

^F«19AOffii, ^lnGaA9ia^ 

[0 01 4 J H4^fe*>S^^lC, I nGaAs 

t>«fc5«lt-*5C», fgtt»8£ I &GaA^>^h 

[0015] Oti*l>tX&E>* p-InGaAs3>*^ 

» k p-InP^^7Ft7Ap-InP^t7^I4 
i*2am£Lfc*CJ«fi^«^£*3ftJ*^ MOCVD 

MmtLbOp- 1 n P £ 2 ^StLhCDf^i 

[0016} 

^b*^J53ET^J:5K:UTU^ fc C<Op-InGftA 

[0017] *<cnfc*>, 9&&>fi>, ¥mto\s-«t<Dz*x 

U — !T SrffcftT £ C i * m »t T 
[00 19] 



CO *3W¥9-74245 

6 

FH£, tftpsa*v* PUICIRMEKSM^ ± 
«WitCJ:D1Wt3n* F>*Jt/4*y F*S± % & 

[0 02 0] ±WMP»U-1ffcfc^T, ±£rg 

WWB1 MmJWi;Wfe«r»^-r^«ii*WUT:*J 

0. JJW«anS^«^ n g I nPJl-C* 

[0 02 1] J»PW*P-tflC*^X. ±S2l> 
*0*$PHin3f I nP^D, -fclBpffl*^* F«> & 

D«**Rtfnfe««tt, Cr/Au. Xt*T i /P t 

[0 0 2 2] Site, ±33*#^u^jc^^ JfcSEn 
S4^t*««0*mttnaiiiGaAsr**3, hsgn 

ttW«*m»p5I I n P^*$. -LEffitt)itt*W*tt 
30 WM&l nGaAsP^tc^ ±*5p«*fl&&tf n« 

Wfctt, Cr/Au. XttTi/Pt/AuO»mi 

[0023] COMKcff£i(UVttv-1fa; n 
y-/^Kft)fi±CcEIBSii/tpffl^^r7 F»t, ttp 
ISMnB»79 KJ»&, Sfcn^^^^ KH±(cES 

so [0 o 2 4 ] *fc v ±Banmu- tfk:*Hr»X, ±SBS 
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mum* i »mPj^<ox&&t'rzim*:*iuxi* 

0. ±3mil«p94MWMKCTiKpSl nPHr* 
£0 02 5 3*/*, ±8Bi«s»^W-1f(C*f^ ±ffin 

i nPr^D, ±am&M&mmxtimm<D i n g a a 

u. XttT i/P t/Au^^^O^rtiJ^ ^rr?*^ 

tmttnSInp-CAO, J3EWt£p£**»Ja, fi 

W*^»XttW|KDI uGaAsPHO:^ iSpffl 
**&tfnfl««± % Cf/Au, XttTi/Pt/A 

[0027] 

— * <tai> tt, nS^9tfSf (10) 6, ttn£* 
(10) <0—3M±ilcmM$titLnm?7 7 F 
W C9) ±. Kn^5? F» <9) Jb&cffi«S*\fcfg 

taw (a) t s &5&m <d) -tccK«3ti/tpia^^ 

*FH (7) <t. ttp^^ 7 KM (7) _Be|K*ESi 
5ti/t % ±«Stt» (8) £9*3Bae9fc^:>F*** 

7 t,»tm*>&a zmmm P sb^wm 

(3) i*iftSn3l4^K*» (2) <fc«CJ:D*fi£3n3 
mmi 1 ) 4. JJBWR (10) <^^£fi»ttto|iy 

(2 0) *«Wfcc:£K:J:0> Hifttnfi* 
Wtt* (2) Ji*c P flfl«S ( 1 > *»WSC4jOTJ*£ 
p£<a4^»JbK:pW*ft (1) £38tf***6 
(cit^X. pIM (1) C9^-5 7^3>^^KD=r 

Oh>#Ar^4— PM (2 0) cr>^©3>*^F 
Sfi»t>^S(r»fctf> k p WttS ( 1 ) CSS»»fe3>* 



[00283 a**, TOMt P ^4^» o) tmm 

SnS**»» (2) &0/i>K^+»?x;*j|,3^-jp 
*£fe* (8) co>t> K^-r »^^^-J:r)*A8U 

fc«>, f>***v*-f*& <2o) K^xt^nm 

(8) ©*««tt«sec^r, Stt»(8) 

(2 0) i(Ol»<Offi(i«^t|i < 8 ) K 

fc<*0. fStSW (8) &h>*n^-f*-FflHg(2 
f0 02 9J^Jfi<^»2. afc. t^(D^D|^ 

^seasn/twiffi4ns^K*« (2) tntM&j>m* 
mm (s) ^tcj^oflwesna o**?.**- f« 
^<2o) 6, »h>*ji,*r-f (2o)±jc 

20 EKSnfepM^* K/» (7) <t, *PS*9»MI 

(20) t&m&O Fft 7 7 

**^¥-<B*3t*im*6&*T£M» (8) £ % ftfg 
tt» (8) ±t£f2&2titCTiM&7'7 FM (9) ±. ft 
nffi*^* F* (9) -LtC^tStlfenS^l'ir^FH 

(I 2) 3ftn3ta>$r*FJ« (12) _fcJtBM«lti 

^&mmto*>*z>nmmm (2 n jjass©- 

tf (3 1) ±*{f**t«tt£l/ft:6©r*rK *%Oj£ 
#1* 6 4 t x ^ £ * 5 J: ^ «c Kitt p fiifMi 

^» o) £mm£n®*mm (2) i^rairft 

*h>**y-f+-F«a (2 0) &GVttC£K* 

0. nscoa^R (1 0) <»m®±Kp9mm (sn * 
(3 1 ) *»w^^jctti^r, pflm& (3i)©t 

C©F>*/V#.f*--Kf»i& (2 
40 0) ^flp©3>5r^F«th^^3^fca?>. pfln« 
(3 1) 0«»m=i>i5r^Flg|^^?<'r^Ci 

[0030] 

50 **l,fcCr/Au««CJ:D«WS*n-CV^. 28t=Ftt 



PAGE 2W24 * RCVD AT 1/12/2005 2: 16:42 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 » DNIS:8729306 * CSID:80«986673 * DURATION (mm-ss):08-36 



-12-01- , 05 15:25 tg- WINSTON HSU,NO. 41526 8064986673 



T-945 P21/24 U 



9 

T, a 4 InPl, 3{«^Wfiff*S6. 3 

x l O^cnr'-CAaatefc&pffl (J&TF. p* 
f) InP»r*0. C<Dn* - InP«2ip* - I 
nP»3 a\t b >* F*®2 o 

nffil nPJB bfctfc*©;*-- * * 

* F 4*^l<*Ti**m*iJBl»6 ft, JJBC r /A uJ£l 

««8feU:8WUfcT iJB±P tJHCBRKKAu-*?*^ 

?»Wttlt^2 x i o" c r 'rMp« (OT. p- 

inpnmzfu*9m> e&m&timti xi o" C 

r'mn"InP«tt^n 7 ^l, 7 

*E x l 0" Cffi-'^Sp - I n P ^7 y K», 8fc£ 

m. atmztmx. b u m-c*ft$j«£# 1-2x1 

*KJ». lOttn-InPfflg, llf^lO^ 

*r. c r /Au9R:J:D«Mtsnrc»$ 0 *o*ta>« 

Ti/P t/Au^*S^f5n^- ±8£p-*^ 
*F«7. m&MB. n-Zv? F»9. jftD3S«l<D 

[0 03 1 3 wtM&fi&K^xnm-z. *T, n 
- 1 nPisi o*j«u sami ojbfc«*n- 1 30 

dP**»FB8. T>F-5TO!nGaAsP?gttJl 
8. p- I nP^ 7 FJ*7fcMOCVDa^&J8UT 

[0032jfcuvc, p-InP^7!rFi7±Of 
v-f ^K<DS i N^OMHI (B^tW) 
C*i*^*£l/T. JbKp-InP#5*FH7*>6 
«E10(C*J-^ai&*'CX ? ^>jf*ffi,», ^*F 

C 0 0 3 3 ] «ic JdBWHMIttUtettc *K*a 
^B5bl, Rtfp-I nP^7 FJi7±CC**» 
*»4, p* -InP»3, fcETn* -InP124)B 
n- - I nP»Z±6C«S»0. 5 Mm<DC r l» 
«3E*U. &CrJB±te3^4um<DAu^:7***ftr» 
pfflHil^tSii^ Sgl OtDjffiBJKK 
^LXCr/Au*>***n«tt«l lfcJftfcUT;* 

[00 34] «<cttffic-9^r«9rr«. pamfti** 



*§»F9-7 4 24 6 

10 

IE. nttBSl l#fi±fc*J:5fc3*^u-iftcjeM 

n* -UPI2, p* - InP!3, p-***:/J» 
*~ FB7*gTfg1$Jg8K:, £fc*Wn 

1fK:feV>Ttt, Pffl«*l£p-***:7ja4©ra*Cfi 

* -InPJg2J«7p* - I nPW33^Sft&F^jt/ 

***-F*£2 0*ia&tt6fvc*t). ccoF>*^y 
* - f«»2 0 ^ r xjmtcn&wmmz h 

-««^Ta9^»5 a. 5b, S^n-«fe^D7^8 
^F^^^«6Pc©^SOT^nr«n^ c omagra 

-*+!?:7T14±fcttp-***:rtf4«#p* - In 
P134W^«:n^ -InP12R^p* -InP 
»3^fe^F>*^^^-F«^2o*»W, tfth 
>^y-f*- F«a2 0±fcp«W«l fcJBl&UTV* 

* - IaP»2ip«W«licr>3^»4i©^ v p^ 

p«««l 1 nP*>i&^J5l±{C 

[0038]*^ n* -InPM, p' -UPf 

s^^icp-^^,, f©7 tmbimmtntcxQmaL 
s#iru*fc*, «ffli8^6ffl»$^^»L-ca 

BftttWfecDfltt, S.M.Sze ^Fttvsics of Secri conductor 



PAGE 21124 * RCVD AT 1/1 2/2005 2:16:42 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 4 CSID:8064986673 * DURATION (mm<ss):08-36 



- 12-01 - f 05 15:26 t£- . WINSTON HSU, NO. 41526 8064986673 T-945 P22/24 U- 



(7) 

11 

^>**F»l 9&-C<mmi:l. 8um^n^ p 
- I oGaAs=»>**F»l 9"C©«fcJK«»&, _fcl* 
bfcH4*/B^T3jfc!>*£. «*»0, 8 eo^fc 

^^p-^tsf^ag#<D«TOiae2 o cm- i si 

Er**OT\ coo. 8 cm' 1 <D«4J«^cr)e«»4 

£T*^i£#DK:£*rt*r, p-*^*F*7£p^ 
***^»4±OJ*3*»<T*^W£<*0. JM 10 

^Ki«2 0^S?On* -InPJBZ&p* -In 

pfflflfSl in 4 -InPI2toraoE)3>^9h^ 
***frX'>S^;fc«>, pfl«« 1 h 

h F*3ft2 0 

©n* -lnPI24p f - I nPJI3 &<DI5WcfeC* 20 
*:a>**UEtn*tt*ir -InP»2, p*-InP 

lfK*it«p-l aGaA8a>*4rhf l9tCf/ 

Sfcfcn* -InP§2. p* - JnPl3 

ntf, 4X10-Qcm* W«»U-1f 
Op - I nGaAs^>^^Hl9ipOTili© 

n* -InP»2. p* - I nPB3Q**!/rtl 

< > »*b < «a . . 3 x I Qi'af'&Lktcr* 

[0 03 9] J^O^OtC^JBWlKJ:!!^ tl^I 

n p«« i±tcsv* v ? j-mm*jmrz n - 

*FJ»9, tS&»8, fctfp-*** P17^$ 

«t^n^^H5u*raco, a etc. su -ts^n 

?*»bbj^ Stf±£p-*5 :7 F*7±fcp-* + 
y r»4. &tfp* -UPI34n f -InP12i 
*6fcaF>*^*^*-F1f&2 0*Eflru COn 
* -InP»2±fcpWt*l*|E£T*<fc$tCl,fc*> 
ft, p«««1 - lnPI2iL 

r. p«««iih^*^y-f*-F«ja2 0^3^ 



*5H*9-74 24 6 

12 

[0040] F>*rt-*V*-FaKe2 0*J£tt 

M 8 0 **W**fc*JRL, I n P jci: >) gtf b 

? F«72£tfp-***:/JiK©JS3 

[0O4 1]£*W2. H2tf*«Wfl^6«2*CJ:& 

12«n-InP3>^M, 3ltta>**F»i 
2 s ^ * * F 0*-r<,»£**m*>fc& 
*p*»*C, SEWCfcOfcJifcbfcC rJiO«HKCAu 
v **ft -*T£fifcl,fcC r/Att^j; 0«j$£tiT 

2 1 ttCr/Au^*6**n«»fr 1 5tt^ 
•WWWJW&2X1 O^onr'-CfcSp- I nP;^7 

3 lfXSfil 0<t:*— 5 F££9-t> 

CO 0 42] H5«C^t,fc^0^fcU~1ftt, a§g 

ft. JKSo3®ffllO««^jE(i: ft * J: ^ tc*&£ma t> 

U-«r*S9eU J3P*>nga#E10*pg«fc6U n 
F»9£p- I nP*V? F», p-*?*F 
»7*a-inP*S*FJ* P-tt^l4^p 
f-JVl 9*a- I nP^>^ h*. p«« 
fil&nflWS. niMl l^pffiHli^^ 

-IftcifUTWWU^^H:. p-InP8«^I 

[ 0 0 4 3 ] 4^ttM2 ttCO J: ^^KUH^«rfWfc^& 

ftPSSl 0 ^1^5 it fee, S^lfiio 
±«c|ffil Oflf^WKKna] nPI2%5h>^ 
^t-F«62 0, p-/<>?rlil5, p-^> 
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n-=a>**FHl 2_bfCiiWtS2 1 n-«gl 

«s«w>n«w«2 i*a£***5«E«wwr*c 

£0044] K25C*** *3feJW2<&4£**£-' 
-*f*t*tr>r*K n«Wttt2lin-3>*^h»l2 

*, nnos&i o#m^e>tiza>i:> p«**3 1 i 

±*«1 0£<Z>*-* **3>**F*. SMi^n 
-InPiC^il/X, aW^ClxiO-'Qcm' « 20 

l*C*sW>Ttt91LfcJ:5lt k F>***-<*-Kl(tt* 
^lxlo-'Qcm 1 £CT<D:d>**F 

[0 04 5) C<D£5<C*^£|2«:,fc*Ui, n^In 
P««l 0±ecF>**^f*-F*»2 0*KEU 
3 h W t- F»ji2 0±fC, jtVAY* 

ft«8. n-*^* FM9£E*T*££feK:. 

X F 5 ^flBSfciftafraitf 5 i -TOfc^a 9 5 

**»5b_L4Cn-rj>**H112*5»U n-^ 40 
>*^F»12Jh«:nflB«ff2 1*, n-fflRl OQft 
SWCp«M&3 l*Bttk*&il,k*>6, S«l 0 

10 046]**. ±«Hfcm&tf2<c*ivcitBCE 
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& a- I n G a A s HxSfiSfi^^C^ 

J:ftL»-' F*to»*t*ii#Ste8?>K:. InGaAsPtf 
tD048]*fc, ±gB«IOTl«;^2{CUt:tt^^X 

[0 04 9 3 tr*>, ±2BSlfcMlRtf2tt:fc<,vctt; tS 

A. fliUHHO 1 nGa As Pttfe&fc*3«*f# 
F (ttiltl Quanta- WfcTl: MQV) *>*t,>te¥« 
(Single QianTm WeTlrSQW) m&Dm&&& 

[S2 3 C<D23B«>3tJfcm KJ:**iW*|,— Wtff 
m 3 3 fi«04^W-1f©^k:^^^«e:43 
[04 ] «maW»U^lC«ibft-C I n Ga A & a 

^. 

1. 31 pW«a. 2 ffHftnfll nPJ», 3 » 
«ffii>ffil0PH. 4 pSInP^t^m 5a, 
5 b i - InPmft^d^^Ji, 6 nffilnPm^ 
7 pS 1 nP^^? FS, 8 1 nGa 
AsP^ffiJi, 9 nSInP^77Fl, 10 nS 

InPJHE. 11. 2 1 nffM. 12 nSHnP 
=iv»^h», 15 pSUP/t^ri, 19 n 
Bl tiGaAs^^^FE 20 

F*£. 
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